1. Positive relationships between the local abundance and the range size of the species in a taxonomic assemblage are very general. 2. Explanations for these relationships typically focus on two mechanisms, based on differences in the niche breadths of species, or metapopulation dynamics. Others have, however, also been suggested. 3. Here we identify and clarify all the principal mechanisms proposed to explain positive interspecific abundance-range size relationships. We critically assess the assumptions and predictions that they make, and the evidence in support of them. 4. A number of predictions are common to all of the biological (as opposed to artefactual) mechanisms, but the combination of predictions and assumptions made by each is unique, suggesting that, in principle, conclusive tests of all of the mechanisms are possible. 5. On present evidence, no single mechanism has unequivocal support. We discuss reasons why this might be the case.
Introduction
Arguably, in the absence of strict empirical laws the foundations of much of population and community ecology will have to be laid on broad statistical generalizations (Shrader-Frechette & McCoy 1993). One such generalization is that locally abundant species tend to be widespread and locally rare species tend to be narrowly distributed. That is, for a given taxonomic assemblage, there is a positive interspecific abundance-range size relationship (Fig. 1) . Such relationships have been widely documented (Gaston 1996 collates publ. studies; for additions see Taylor 579 Gaston & Lawton 1990a; Lawton 1993; Gaston 1994a Gaston , 1996 Gaston , 1997 . In addition to contemporary assemblages they have also been reported for palaeontological ones (Buzas et al. 1982; McKinney 1997) . Indeed, positive interspecific abundance-range size relationships have come to be described as 'almost without exception' (Hanski, Kouki & Halkka 1993 ).
Although there is considerable unexplained variance about positive interspecific abundance-range size relationships, the existence of the pattern has motivated a search for a general explanation that transcends the idiosyncrasies of particular assemblages. A number of mechanisms have been proposed, embracing sampling artefacts, species attributes and population dynamics. A few explicit tests of their validity have been performed (e.g. Burgman 1989; ), but with no clear resolution as to whether any one explanation is appropriate in all cases; whether more than one mechanism is operating; and, if so, the circumstances in which different mechanisms might apply or predominate.
In this paper we do four things: we identify and clarify the principal mechanisms postulated to determine positive interspecific abundance-range size relationships (summarized in Table 1 ); we assess the evidence for their assumptions; we identify the predictions which the different mechanisms make; and, where it is available, we assess the evidence in support of these predictions. Throughout, we concentrate on assemblages of closely related, ecologically similar species. It is for these that abundance-range size relationships tend to be strongest (Brown 1984 ; Gaston 1994a). We concentrate on studies in which both the local abundances and distributions of species are assessed across the same study area, rather than the circumstance in which local abundances are assessed across study sites in a very confined area relative to that over which distributions are determined. We also deal, briefly, with the few exceptions to the general positive relationship. For convenience, following Gaston & Blackburn (1996a), we distinguish between two kinds of analyses. First, there are those performed over areas that embrace all, or a very large proportion, of the extents of the geographical ranges of the species concerned (e.g. most studies performed at continental or oceanic scales). Second, there are those performed over areas that embrace the entire geographical ranges of none, or only a small proportion, of the species concerned (e.g. most studies performed at national, provincial and smaller scales). We term these 'comprehensive' and 'partial' analyses, respectively, (Gaston & Blackburn 1996a). Most studies of abundancerange size relationships have been partial. At the outset, it is desirable to clarify some terminology. By 'local abundance' we mean the number of individuals of a species at a site, and where averaged across space we assume that (unless otherwise specified) only those sites are included at which individuals of the species are present (this avoids artefactual positive abundance-range size relationships resulting from mean abundances being a direct function of the number of sites at which species did not occur; Lacy & Bock 1986 ). We use 'range size' in a generic sense to refer to the distributional extent of a species in a study area; we do not restrict its application to the entire geographical ranges of species.
Eight principal mechanisms have been proposed to, or might conceivably, generate positive relationships between the local abundance and regional distribution of species. The first two mechanisms we regard as essentially artefactual and the other six as essentially biological. We consider the form, assumptions and predictions of each of these in turn. Predictions that are common to all of the biological mechanisms, albeit for different reasons, are addressed in a later section.
Sampling artefact
The first question to ask of the positive interspecific abundance-range size relationship is whether or not it is real. Of most concern is that the pattern may simply represent a sampling artefact. If levels of sam- Table 1 . Summary of the principal mechanisms proposed to explain positive interspecific abundance-range size relationships Relationship results from: pling effort are insufficient, then species that occur at low densities will tend to be recorded from fewer localities than species that occur at high densities, even if they are actually equally widely distributed. Indeed, it is not unknown for locally rare species, originally thought to have very restricted ranges, to be found to be considerably more widely distributed after greater sampling effort. A spurious, but potentially strong, positive interspecific abundance-range size relationship may result from sampling artefacts. This possibility was apparently first explicitly noted by Brown (1984) , and has subsequently been discussed by a number of other authors (Gaston & Lawton 1990a where CV is the coefficient of spatial variation of abundances (also calculated across all sites). The distribution of a species decreases with decreasing density and increasing spatial variation in densities. A significant positive relationship between CV and po was observed when controlling for the effect of density, using data sets for several assemblages. argue that this suggests that sampling contributes substantially to many observed interspecific abundance-range size relationships. The difficulty with this approach is that it remains unclear whether this result is a product of sampling per se, or whether it simply reflects genuine underlying changes in the spatial distribution of individuals of species of differing regional distribution and density. Without perfect knowledge of the real detailed distribution of local abundances it is not possible to distinguish between the effects of sampling and real changes in the patterns of abundance of individual species. Brown (1984) has argued that a sampling effect is not sufficient to account for positive abundance-range size relationships for two reasons. First, the effect is too small, in at least some cases, to account for the observed magnitude of change in geographical range size with increasing density. Second, the distributions of species in some assemblages are very well-known, and unlikely to be seriously underestimated. Neither argument denies the possibility that there could be a sampling component to observed abundance-range size relationships, rather they suggest that it is not the sole explanation for the patterns. A sampling explanation seems most likely to apply at small spatial scales, especially when the distribution of a species is determined from the proportion of samples in which it occurs (Hanski 1991a; , and when sampling intensity is moderate to low.
PREDICTIONS
The sampling explanation makes one simple prediction: adequate sampling will find no real interspecific abundance-range size relationship. Anything less admits that there must be a role for some aspect of species biology or some other artefact in generating a positive relationship, and hence that the sampling 
Phylogenetic non-independence
An artefactual positive interspecific relationship between abundance and range size could also result from the shared common ancestries of species in an assemblage. Because of their phylogenetic relatedness, species do not constitute independent data points for analysis, inflating the degrees of freedom available for testing statistical significance (Harvey & Pagel 1991; Harvey 1996) . If sufficient, this inflation may falsely imply that relationships exist which in reality do not. Some of the clearest examples of such difficulties derive from analyses of morphological and life history traits. However, the same arguments apply to traits that affect ecological relationships among species (Harvey 1996) . For example, Nee et al. (1991a) showed that the negative relationship between abundance and body mass in British birds resulted from a difference between passerines, which tend to be smallbodied and common, and non-passerines, which tend to be large-bodied and rare. Within each group there was no evidence for any association between abundance and body mass. Therefore, this relationship results from a single evolutionary difference between passerines and non-passerines, rather than any general tendency for abundance and body mass to be negatively related. The positive abundance-range size relationship could likewise represent a simple difference between taxonomic groups (say, one set of related taxa that are geographically restricted and rare, and another set of related taxa that are geographically widespread and abundant), rather than any general tendency for more abundant species to have larger range sizes. 
PREDICTIONS
The phylogenetic non-independence explanation for the positive abundance-range size relationship, like that based on sampling effects, makes one simple prediction: there will be no interspecific abundance-range size relationship once the effects of phylogenetic relatedness among species have been controlled for. Those assemblages where a positive relationship has been demonstrated after accounting for phylogenetic effects (see above) falsify this prediction. For British birds in particular, neither of the first two, essentially artefactual, hypotheses for the abundance-range size relationship apply. As it is unlikely that this assemblage is unique in these respects, general biological explanations for the pattern must be sought.
CONCLUSION
It is important to control for the phylogenetic relatedness of species in comparative analyses (Harvey & Pagel 1991; Harvey 1996) . The failure of most studies of abundance-range size relationships to do so means that the reported statistical significance of positive correlations may potentially result from the non-independence of data points. We suggest, however, that on present evidence it seems highly unlikely that most such results are indeed artefacts of this kind. A biological (as opposed to artefactual) explanation for these relationships is required. However, of greater concern is that much of the evidence available with which to test possible biological determinants of abundance-range size relationships derives from analyses of interspecific relationships between various other variables, or between other variables and abundance or range size. In the vast majority of cases these analyses have not controlled for phylogenetic effects. In subsequent sections of this paper, in the absence of anything better (we cannot repeat the large numbers of analyses done by others), we will make use of the available evidence, taking it at its face value and largely ignoring problems of phylogeny. Nonetheless, we caution that this is an optimistic approach, and that the results of some of the studies which we cite may ultimately prove to have been misleading.
Range position
If, on average, abundances decline towards the edges of the geographical ranges of species (Grinnell 1922) , and species occupy a smaller proportion of a study area when they are closer to the edges of their ranges, then positive interspecific abundance-range size relationships could arise as a result (Bock & Ricklefs 1983; Bock 1984) . Species closer to the edges of their ranges might have a smaller range size in the study area in two ways. First, they might only penetrate a relatively small way into the study area (e.g. they might be constrained to its northern parts). Second, if not only do abundances decline towards range limits but occurrence also becomes more patchy, then a species closer to the edge of its range might be widely dispersed through a study area but occupy a relatively small proportion of it. Whichever situation applied, the species for which the centres of their geographical ranges overlapped the study area would occur at relatively high abundance and be widely distributed, whilst those for which only their range edges overlapped the study area would occur at relatively low abundances and would be restricted in occurrence.
EVALUATION
The first step in evaluating this hypothesis is obviously to ask how good is the evidence that levels of abundance and occupancy indeed change across the ranges of species in the fashion postulated. Maps of abundance surfaces across parts or all of the geographical ranges of particular species illustrate that these are often very complex (e.g. 
CONCLUSION
In summary, while the predictions of the range position hypothesis are often upheld, controlling for its effects reveals that it cannot explain some documented interspecific abundance-range size relationships. This is not to say that the effect does not contribute to many documented patterns, especially in partial analyses. The extent to which it does will depend upon the proportion of between-species variation in abundances which can be accounted for simply by the position of the area in which those abundances were measured with respect to the centres of the geographical ranges of the different species.
In discussing the range position hypothesis, we have not given reasons why population abundances and proportion of sites occupied might decline towards the edges of species ranges. Such a pattern might be generated by several of the processes discussed below (e.g. hypothesis 4; see Brown 1984) . In other words, this hypothesis, and the hypotheses that follow are neither completely distinct nor independent. We will encounter this problem again at several points later in this paper.
Breadth of resource usage
ranges and the interspecific abundance-range size relationship a step further than the range position hypothesis. He argued that the decrease in the abundance of a species towards the periphery of its range and the interspecific abundance-range size relationship were united by a common theoretical explanation, based on three assumptions: (i) the abundance and distribution of each species is determined by combinations of many physical and biotic variables, and that spatial variation in population density reflects the probability density distribution of the required combinations of these variables; (ii) some sets of environmental variables are distributed independently of each other, and environmental variation is spatially autocorrelated; (iii) closely related, ecologically similar species differ substantially in only one or a very small number of niche dimensions. From the first two assumptions it follows that density should be highest at the centre of the range of a species and should decline towards the boundary. Other models of the abundance structure of ranges exist, although most seem closely related to Brown range size. Species that have broad environmental tolerances and are able to use a wide range of resources will in so doing achieve high local densities and will be able to survive in more places and hence over a larger area; the 'jack-of-all-trades' is master of all. Those that have a narrow environmental tolerance and are able to use only a narrow range of resources will be unable to attain either high local densities or extensive distributions; the specialist is never very successful. This has subsequently become known as 'Brown's hypothesis'. For present purposes we will, however, be more explicit and refer to it as the 'resource breadth' hypothesis. In so doing, and in subsequent discussion, we mean 'resource breadth' to embrace the sets of environmental conditions which a species exploits, as well as resources which are appropriated; it will thus be used interchangeably with 'niche breadth'.
Brown's explanation of the interspecific relationship between local abundances and range sizes assumes that more abundant and widespread species have an ability to use a broader range of resources. There are both theoretical and empirical difficulties with this assumption. Theoretically, whilst it seems reasonable to presuppose that range size might increase with resource breadth, it is more difficult to see why resource breadth should affect local abundance in a similar fashion ( 'Technique' is the ordination method used: (PCA, principal components analysis; DFA, discriminant function analysis; FA, factor analysis; MDS, multidimensional scaling); r is the correlation coefficient, P the probability and n the number of species.
Brown's hypothesis: the niche breadths exhibited by species at local and regional scales should be positively correlated, and there should be little spatial variation in the use of resources made by individual species (i.e. there should be little local adaptation). These two points are closely related, and, put simplistically, concern where species tend to lie in the four cell matrix of local niche breadth (specialist or generalist) vs. regional niche breadth (specialist or generalist; Table  3 ). If a species shows local adaptation, so that individuals use a limited range of resources locally, but the species as a whole uses a wide range of resources across a region, then there is no reason why the local abundance of the species should be greater than that of a second species that uses an equally limited range of resources locally, but shows no variation across the region. The findings of studies of herbivorous insects on particular food plants confirm this point, with no evidence that species specializing on one or a small number of host species are less abundant than those which feed on a variety of hosts (Gaston & Lawton 1988; Root & Cappuccino 1992 A third reason for the failure to find positive correlations between niche breadth and abundance could be that these analyses are failing to measure the relevant niche axes (the appropriate axes have not been measured at all, or the wrong combinations of axes have been considered). This is difficult to refute, and Burgman (1989) found that the habitat volumes (environmental tolerances) of a suite of plants from southern Western Australia were not significantly different for regionally scarce and ubiquitous species once sample bias was taken into account, although they were if this bias was ignored. Likewise, the relationships between the number of sites inhabited by species and their habitat volumes explained 5% of variance when sample bias was taken into account, but 40% when it was ignored. A similar pattern was observed for separate guilds of plants, negating any explanation of the results as a consequence of species being ecologically too dissimilar. Similarly, Kouki & Hayrinen (1991) Blackburn, Lawton & Gregory (1996) found that British bird species with fast development, either absolutely or for their body size, generally have higher abundances. They suggested that this relationship may be related to resource availability. For a species to be able to rear offspring quickly relative to other species, adults will have to be able to achieve a high rate of resource provisioning. This, in turn, requires a reliable, abundant food resource. If taxa that can rear offspring quickly can do so because they have abundant resources available, these resources may also be reflected in higher population abundances. Some taxa have access to a larger resource base, and this is reflected both in the abundance a species can attain, and the rate at which it can provision offspring. Blackburn et al. (1996) 
PREDICTIONS
The resource availability hypothesis makes the following predictions. 1. Species that share a common resource base will not exhibit a positive interspecific abundance-range size relationship. For example, monophagous species utilizing the same host plant should not exhibit a positive relationship because they should be able to attain the same range size (assuming some equivalence of plants in different regions). This is problematic to test, because of the paucity of taxonomically reasonably closely related species sharing a common resource base. 2. Resource specialists can be abundant and widespread. Indeed, specialists on widely distributed, abundant resources should be more abundant and widely distributed than either specialists or generalists that utilize limited resources. Evidence for this is provided by the failure of studies to document positive relationships between abundance or range size and niche breadth (see above).
CONCLUSION
In summary, although scattered, there is evidence, direct and indirect, that assumptions of the resource availability hypothesis are met, at least in some assemblages. This begs the obvious question of why widely distributed resources should also be locally more abundant.
Habitat selection
Brown's hypothesis is completely deterministic and contains no dynamics (Brown 1995, p.65). The local abundance of a species does not directly affect the size of its range. Rather, greater local abundance is associated with larger range size because the two are both determined by breadth of resource usage. Plainly, however, this is simplistic. It has long been known that some species exhibit density-dependent habitat selection (driven through intraspecific competition), occupying more habitats when densities are high and less when they are low (for a review see Rosenzweig 1991). Assuming some broad commonality between species in this dynamic, then locally more abundant species will tend to occupy more habitats and to be more widespread, without the necessity of local abundance being determined by niche breadth. Whatever the precise mechanism, the out- Some of these problems can be circumvented if number of habitats is replaced by number of patches, so that increasing density is associated with an increase in patch occupancy, rather than in the types of patches occupied. A model in this form has been suggested by Maurer (1990) , who examined the number of individuals of different species that can occupy a series of habitat patches. The critical parameter in his model is the probability that an individual can obtain sufficient resources to remain in a patch, which depends on attributes both of the species and of the patch. It predicts a non-linear increase in the average number of individuals of a species per patch as the proportion of patches occupied increases. Assuming that the distribution of resources was spatially autocorrelated, that the resources available in each patch were drawn from the same n-dimensional resource availability distribution, and that species resource use distributions were drawn uniformly from the overall resource distribution, this translated into a positive interspecific abundance-range size relationship, with slope proportional to resource number (n). Therefore, this model combines density-dependent habitat selection with aspects of the resource breadth hypothesis.
PREDICTIONS
The habitat selection hypothesis makes the following predictions. 1. Species that have undergone major reductions in total population abundance (driven by extreme density-independent events-heavy overwinter mortality for instance) should not only have reduced ranges after the event, but also occupy fewer habitats Indeed, the resulting reduction in range size should be driven primarily by withdrawal from particular habitats. 2. Further to the first prediction, the first habitat to be abandoned will be that in which population performance is lowest, followed by the habitat with the next lowest (Maurer 1990 ). Maurer tested this prediction by comparing the slope of two bird communities, one each in low and high productivity boreal forests, on the basis that the high productivity region should have higher values of n. The community in the high productivity region did indeed have the higher slope. His interpretation is that unproductive environments show less variation in resources available in a patch, so that narrow-niched species can use most patches, and broad-niched species gain no advantage in higher densities by being able to use a wide range of resources. In contrast, productive environments show more variation in patch resources, so that only broad-niched species can occupy many patches, and their ability to exploit a range of resources leads to higher densities in the patches they do occupy. Clearly, the aspects of this model in common with the niche breadth hypothesis will suffer from identical problems. Exactly how the model performs with the niche breadth assumptions removed is unclear at present.
CONCLUSION
Although plainly postulated as a mechanism determining interspecific abundance-range size relationships (O'Connor 1987), the habitat selection hypothesis has subsequently largely been ignored or overlooked. It is unlikely to be of importance in determining these relationships for many taxa, but may perhaps play a role for some.
Metapopulation dynamics
A positive abundance-range size relationship is an assumption of some metapopulation models (e.g. Hanski 1982 ), but is a prediction of other, often closely related, metapopulation models. Following Hanski (1991b), we can divide the latter models into two groups, respectively, termed the carrying capacity hypothesis and the rescue effect hypothesis.
CARRYING CAPACITY HYPOTHESIS
The carrying capacity hypothesis (Nee, Gregory & May 1991) assumes that different species in an assemblage have different local carrying capacities, and that those which attain higher local population sizes have a lower extinction rate and/or a higher colonization rate than those which attain small local population sizes. It follows that the locally more abundant species will occupy more patches at equilibrium. Hanski (1991b) argues that if we assume that the local carrying capacity of a species is a reflection of its ecological specialism, then the carrying capacity hypothesis is Brown's (1984) resource breadth hypothesis (see above) in another guise. There are, however, some important distinctions. First, the carrying capacity hypothesis embodies a dynamic link between local abundance and regional distribution. In contrast, Brown's model has no such requirement, the local abundance and regional distribution of a species are both determined independently by its breadth of resource use. Second, this genre of metapopulation models assume that all patches are equal, and hence that all species have the capacity to occupy all patches. Brown's (1984) hypothesis explicitly assumes that patches are very different and hence that not all species have the capacity to occupy all patches. Third, the carrying capacity hypothesis does not require that the interspecific variation in carrying capacities be determined by differences in breadth of resource use. It could equally be generated by differences in resource availability alone.
RESCUE EFFECT HYPOTHESIS
The rescue effect hypothesis (Hanski 1991a . A metapopulationbased mechanism seems unlikely to be the most frequent explanation for positive abundance-range size relationships given our present understanding of the proportions of species exhibiting metapopulations. However, there is some evidence for some of the predictions of the rescue effect hypothesis, and there may be certain taxa for which metapopulation structure is the rule, rather than the exception.
Vital rates
One of the simplest biological explanations for abundance-range size relationships is also the most recent. This is the proposition by Holt et al. (1997) that if a set of species differ with respect to their responses to spatially independent, density-independent mortality factors, then a positive relationship will result. Consider a set of species distributed at a scale large enough that regular immigration is sufficient to permit colonization of suitable sites, whilst not a dominant determinant of local abundance (an assumption fundamentally different from that made by rescue effect metapopulation models). They will persist solely at those sites where their intrinsic population growth rate r (which equals birth rate minus death rate) exceeds zero. Assume that at low densities all these species have the same spatial patterns of birth rates, that they experience intraspecific density-dependence in birth rates in the same way, and that each species has a constant, spatially invariant density-independent death rate. Then, equilibrium local density varies directly with r, and any factor which tends to increase r across all sites for a species will simultaneously enlarge the number of sites potentially occupied and increase abundance at occupied sites (Fig. 2) where <N> is mean abundance, R is range size, s is the slope of the spatial pattern of birth rates (Fig. 2) , and u is the strength of density dependence. Table 6 , and the existence of such relationships in the absence of the particular forms of specific or environmental variation identified may constitute powerful tests of the hypotheses. For example, positive intraspecific abundance-range size relationships are predicted by the vital rates hypothesis only when birth rates and/or death rates are changing. The loss of areas of the geographical range of a species in ways which do not affect these rates (e.g. habitat destruction without degradation of remaining habitat) will not result in reduction in local density.
EVALUATION
Positive intraspecific abundance-range size relationships may be quite widespread (Fig. 3) . There is a growing body of evidence for synchronous increases and decreases in range sizes and local densities at sites where species persist (e. 
Negative interspecific correlations
Not all interspecific correlations between abundance and range size are positive. There are a few that are negative, and some that show no statistically significant relationship (e.g. Gaston & Lawton 1990a; Gaston 1996). Non-significant correlations are probably most likely to occur with poor data, but negative correlations can also be generated by some of the mechanisms giving rise to positive correlations, but for substantially different circumstances and parameter values. It is useful to review, briefly, which mechanisms can generate negative correlations, and under what circumstances. To avoid repetition, we do not explicitly discuss cases of zero correlation. Logically, these cases are bound to exist as conditions pass from those generating 'almost universal' positive correlations to those generating much rarer negative ones.
Of the eight hypotheses discussed above that give rise to positive interspecific abundance-range size correlations, three cannot generate negative ones. They are the sampling artefact hypothesis (hypothesis 1), the range position hypothesis (3) and the densitydependent habitat selection hypothesis (6). Under hypothesis 1, sampling would have disproportionately to miss common species to generate a negative relationship. Under hypothesis 3, species would need higher levels of abundance and occupancy nearer to their range edge. Hypothesis 6 would require that species at higher densities occupy fewer habitats. It is difficult to see how any sensible modification of any of these models could change this situation.
The phylogenetic non-independence hypothesis (hypothesis 2) could generate negative interspecific relationships in cases where the species compared belonged to distinct taxonomic groups, where species in the more widespread groups happened to be generally rarer. For example, the negative relationship between breeding density and geographical distribution found for birds breeding on Handa ( Negative correlations deserve more attention. Despite their rarity, they offer an opportunity to explore the assumptions and predictions of the eight hypotheses in more detail than concentrating on positive relationships alone. If one subscribes to the view that we should seek the most parsimonious number of explanations for patterns in nature, then the suite of possible candidates yielding general explanations for abundance-range size correlation is reduced from eight to five, because three of them do not predict the existence of negative correlations.
Synthesis
We are in no doubt that the positive interspecific abundance-range size relationship is a real pattern, in that it is not simply a product of sampling artefacts or of phylogenetic non-independence (see also Brown 1984 Brown , 1995 Nee et al. 1991b; Lawton 1993; Gaston 1994a ). Its underlying cause(s) are, however, less readily dis-cerned. None of the six non-artefactual hypotheses summarized here has unequivocal support.
There are four main reasons why this could be the case. First, the models have not been adequately tested, and if this were achieved one model would become clearly differentiated as the explanation of the observed pattern. The relative dearth of evidence for some hypotheses (habitat selection, vital rates) may be more a function of the lack of attention they have so far received than of their intrinsic merits. By far the most effort has been expended testing the resource breadth and metapopulation dynamic models, to the extent that many authors seem not to recognize that there are several other potential explanations for interspecific abundance-range size relationships. One aim of this paper is to correct that narrow view. Nevertheless, given that the models concern some key issues in ecology (population dynamics, metapopulation dynamics, niche patterns) it is rather depressing how difficult it is, on present evidence, to discriminate amongst them or, at least, to determine the likely validity of their assumptions and predictions. Second, it is not possible to discriminate amongst hypotheses. In principle, and for most models, this should not be true. In Tables 4 and 5 
